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Abstract 

PROBLEM TO BE SOLVED: To manufacture the device with good light utilization efficiency superior 

S^£SfS? h ? % trans , mittin9 ex L ernal incident lj 9 ht throu 9h Pixel areas, and reflecting'the ligh? 
transmitted through the pixel areas and projecting it out 

?£nnIi^ : J? e T j< ffi A OUtside the device when made incident on a microlens array 7 

Z tZ VI: V P3th t0 ^ d,rect.on perpendicular to a substrate 6 and irradiates a reflecting plate 
« ♦ J F h L h f V, 1 9 reached the reflectin 9 Plate 2a is reflected to travel in parallel to the substrate 6 The 

S 9 f S° pt ? Pf th t0 a directlon almost Perpendicular to the substrate 6. Further, the light is 
projected from the device so that it is diverged by the microlens array 7. Thus, the light which has 
changed rts optical path by the reflecting plate 2b after passing through the liquid a^ISr i? 
diverged by the microlens array 7 and projected from the device, so the visual field angle of the disDlav 
device becomes vertically and horizontally wide very much. P y 
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[0025] After forming the liquid crystal layer, a glass substrate 6 is laminated on the 
substrate 1. A microlens array 7 and a counter electrode 8 are formed in advance on the 
glass substrate 6. The microlens array 7 comprises aspheric lenses which are formed by 
processing the glass substrate through etching, or by disposing resin on the glass substrate 
through forming, casting, performing ion exchange, or the like. Fig. 3 is a perspective 
view showing the shape of the microlens array. As shown in Fig. 3, the size of one 
microlens along the stripe direction of the reflection plate is the same as the size of a pixel 
in accordance with a pixel electrode. Along the direction orthogonal to the stripe 
direction, the size of one microlens is such that it covers between the centers of two 
adjacent pixels disposed on the right and left sides of the reflection plate. While the 
lenses of the present embodiment are aspheric lenses, other types of lenses such as 
spherical lenses, bifocal lenses, and lenticule lenses may alternatively be selected 
depending on the environment in which the reflection type liquid crystal display device is 
used. The counter electrode 8 is provided by forming a film of aluminum or the like by 
sputtering and then patterning. When laminating the substrate 1 and the glass substrate 6, 
alignment marks disposed on the substrate 1 and the glass substrate 6 are matched by 
checking through a microscope or the like, such that the positions of the liquid crystal layer 
5 and reflection plates 2 formed on the substrate are aligned with the positions of the 
microlens array 7 and counter electrode 8 formed on the glass substrate 6. The glass 
substrate 6 may alternatively be any transparent substrate, and may replaced with a 
transparent plastic substrate, for example. 
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